







































































































































































Non-target Effects of Biorational Larval Mosquito Control Materials on Fairy Shrimp Found in Vernal
Pools

Principal/Co-Investigators: Deborah Dritz, Sharon Lawler, Sacramento-Yolo MVCD, Lisa Ellis, Solano
County MAD, Placer MVCD, A. Keith Miles

Background

Wetland habitats are vital to many declining, threatened or endangered species as well as those
of economic and aesthetic importance {e.g. ducks and fish). Unfortunately wetland habitats also
produce mosquitoes that can pose a serious disease threat to humans, livestock and wildlife (Eldridge
1989, Washino and Dritz 1995). More recently, the arrival and subsequent nationwide spread of West
Nile Virus has elevated concerns about mosquito propagation in all places where standing water may
facilitate mosquito breeding including natural and mitigated vernal pools.

Vernal pools are highly unique ecosystems that support numerous specialized biota. King et al.
(1996) identified over 60 crustacean species in northern California vernal pools and more than half of
these had not been taxonomically identified. Known species include the endangered vernal pool
tadpole shrimp (Lepidurus packardi) and the threatened vernal pool fairy shrimp (Branchinecta lynchii).
Vernal pool habitat has been lost through direct destruction and modification due to filling, grading,
disking, leveling and other activities associated with urban development, flood control, and land
conversion to agriculture. The California Office of Planning and Research (2003) estimated that
conversion of vernal pools and vernal pool complexes has resulted in a 91% loss of vernal pool resources
statewide. In addition to direct loss, vernal pool habitats have been fragmented which results in
smalier, isolated populations of species which inhabit these pools. Ecological theory predicts that such
populations will be highly susceptible to extirpation due to chance events, inbreeding depression or
additional environmental disturbance (Gilpin and Soule’ 1988; Goodman 1987a, 1987b). The U.S. Fish
and Wildiife Service is concerned that application of any larval mosquito control material that has not
been fully tested for safety for threatened or endangered taxa could cause an extirpation event, even if
such materials have been found safe for a wide variety of non-target species. Unfortunately mosquito
species that are among the most competent at vectoring West Nile Virus (Goddard et al. 2002) have
been documented in some vernal pools located in northern California {pers. com. Sac-Yolo MVCD,
Solano MAD, Placer MVCD).

Two naturally occurring bacteria formulated as commercial larvicides have been proposed for
mosquito control use in sensitive habitats by public health agencies because these agents are commonly
accepted as protective of nontarget organisms. Bacillus thuringiensis subsp. israelensis or Bti was
discovered in the 1970’s and has been used for approximately 3 decades {Margalit and Dean 1985;
United States Environmental Protection Agency 1998). Bacillus sphaericus or Bs is native to the United
States and was discovered in the 1960’s but not registered as a larvicide until the early 1990’s (EPA
1999). Both are gram positive , spore-forming bacteria that produce parasporal protein crystals or
protoxins. in the alkaline digestive tract of mosquito larvae the protoxins become activated into toxic
compounds which eventually cause death. Both Bti and Bs have been reported as being non-toxic to
mammals, birds, fish, plants and some aquatic macroinvertebrates (Boisvert and Boisvert 2000; EPA




1998, 1999, 2007). In addition, Dritz et al. {2001) found no effect of liquid Bti on the endangered
tadpole shrimp Lepidurus packardi. However, the effect of liquid Bti or other Bti formutations on native
fairy shrimp is unknown.

in order to evaluate the potential effects of suggested low impact biorational mosquito
larvicides on fairy shrimp inhabiting select northern California vernal pools, we propose to conduct
field trials using liquid and granular Btiand a 8ti/Bs combination.

Methods

In spring 2011, 10 vernal pools in Sacramento and Yolo counties identified as producing
mosquito larvae from data compiled by Sacramento-Yolo MVCD will be designated as experimental
sites. Five of these will be randomly selected for treatment and 5 will serve as untreated controls.

Monitoring known guantities of non-target organisms provides valuable guantitative estimates
of survival, therefore as our first choice we will monitor ‘sentinel’ shrimp in screened buckets (for a
simnilar study involving mayfly larvae, see Lawler et al. 2008). Prior to the experiment, a survival test
will be conducted to ensure that placing fairy shrimp in sentinel buckets will not cause significant
mortality. One pool will be selected for the survival study and 3 19L {5 gal.) buckets with screened
windows on the sides and bottoms and lids will be placed in the pool. Buckets will rest on the bottom
and extend above the water surface. A total of 30 fairy shrimp wili be collected from this pool using the
“soup ladie” method approved by Fish and Wildlife in the Lepidurus packardi study. Ten shrimp wil
be placed in each bucket and be counted daily for 4 days. if little or no mortality is detected (3 or fewer
of all shrimp expire), two buckets will be placed in each of the 10 pools and 10 shrimp will be placed in
each bucket for monitoring shrimp survival. If shrimp do not survive well in buckets, we will instead
sample uncaged populations via standardized, time and area constrained counts of fairy shrimp. One
additional bucket per pool containing 10 Culex tarsalis mosquito larvae will verify efficacy of the
product. Shrimp and mosquito larvae will be counted pre-treatment and 24 and 48 hours post
treatment . Following the pre-treatment count, a single application of liquid Bti (Vectoba{: 12AS, Valent
BioSciences, IL) will be made at the operationai rate for this habitat by a qualified district technician
using a backpack liquid larvicide applicator. If no ill effects from liquid Bti are observed, the experiment
will be repeated 1 week later with the exception that a second pre-experiment survival study will not be
necessary and a granutar form of Bti ( Vectobac G, Valent BioSciences, IL ) rather than the liquid will be
applied utilizing a Maruyama backpack granule applicator at the operational rate for that material in this
habitat. For the methods outlined above, the amount of fairy shrimp may be reduced to ensure that we
will use no more than 5% of any population in the experiment. For post-treatment counts, we will enter
control sites first and then treated sites. We will wash all boots between visits to prevent cross-
contamination of sites.

Solano MAD observed larval mosquito breeding in a restricted entry vernal pool mitigation site
within their jurisdiction. The total area is approximately 7,000 acres and at least 6 constructed vernal
pools of various shapes and sizes met the criteria for treatment. Because of the difficulty of gaining
access and to reduce disturbance to sensitive species at the site which could result from multiple
inspection and treatment visits, we will test a longer acting larval control product which contains Bti
combined with Bs ( VectoMax CG, Valent BioSciences, IL}at this location. The 6 pools observed to have



larval breeding will be selected for study. Three of these will be treated and 3 will serve as untreated
controls. We will select a single pool and place 3 19L {5 gal) buckets that contain 10 locally collected
fairy shrimp each in it. These will be cbserved daily for (5} days prior to onset of the actual experiment.
If little or no mortality occurs, 2 buckets containing 10 shrimp each will be placed in each of the 6 pools
along with 1 bucket containing 10 mosquito larvae for verification of product activity. After a pre-
treatment count of shrimp and mosquitoes, a qualified district technician wili apply VectoMax. Daily
post treatment counts of both shrimp and mosquito larvae will be conducted through the remainder of
the active stage for the shrimp or until no product activity is observed, whichever comes first. Mosquito
larvae will be replaced with a new cohort of 10 individuals in the event of complete mortality or
reaching pupation.
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Budget

Personnel:
SRA IV
henefits
Sub-total

U.C. Field Vehicle (4x4):
Rental, Sacramento site, 20 days@58.34/da.
Mileage, 160 mi RT x 20 = 3200 x.3330/mi.
Rental, Solano site 25 days@ 58.34/da.
Mileage, 120 mi RT x 25 = 3000 x .3330/mi.
Sub-total

Supplies:
Sentinel cages, eyedroppers, sample cups,
soup ladles, dippers, boots, publication costs

Travel:
Present resuits at 1 professional meeting
Airfare $475; lodging 150x3=5450;
Registration $210; food 4x75=5300;

SUB-TOTAL
Indirect (26% off campus rate)
" TOTAL

OR

SUB-TOTAL
Indirect (10% gift rate)
TOTAL

$18,537.00
$ 9,269.00
$27,806.00

$1,167.00

$1,066.00

$1,459.00

$999.00

- $4,691.00

$2,000.00

$1,435.00

$35,932.00
$9,342.00
$45,274.00

$35,932.00
$3,593.00
$39,525.00




1/15/2010
Proposal for a Postdoctoral Position in
Mosqguito Systematics

Lynn S. Kimsey

Vice Chair, Department of Entomology
Director, Bohart Museum of Entomology
University of California, One Shields Ave.
Davis, CA 95616, Iskimsey@ucdavis.edu
(530) 752-5373, FAX (530) 752-9464

Need

There is an urgent need in California for expertise and training in mosquito identification and species level
surveillance. Abatement districts would greatly benefit from the presence of an in-state expert to provide
mosquito identifications, training programs in mosquito identifications, modernization of diagnostic tools and
a revised manual on the mosquitoes of California. In addition, there is a strong need 1o train the next
generation of specialists. There are no mosquito systematists working in universities in the United States,
except Tom Zavortink at UC Davis. As a result there is no one training taxonomic specialists working on
mosquitoes. There is also the constant threat of invasive species associated with Rift Valley Fever, Dengue
Fever, Japanese Encephalitis, Chikagunya and others, coming into the state. There are also species level
problems with the Culex pipiens complex in California and elsewhere that need resolution. We need someone
who can identify exotic mosquitoes and make sense of species and species interactions revealed by
researchers studying mosquito biology in the state.

Waorldwide there are only three specialists in with a broad knowledge of mosquito identification from more
than their local region, Ralph Harbach at the British Museum of Natural History, John Reinert, USDA
Gainesville, Florida, and Tom Zavortink in the Bohart Museum of Entomology at UC Davis. Of these specialists,
only Tom Zavortink has'a working knowledge of mosquito species from most continents and is in a university
environment where students can be trained. In the past decade he has served as the specialist to go to for
identification of unknown, potentially invasive mosquitoes coming into California. He is now 70 years old.

Proposal

We propose to recruit an individual with a PhD in fiy systematics, preferably chironomid midges or some other
group closely related to mosquitoes if there is no one with mosguito experience. This individual would be
closely mentored by Tom Zavortink and trained in species and genus-level mosquito systematics. The ultimate
goal of this position would be to find and train the ideal individual to be recruited into a full-time research
position. The research position would develop mosquito identification training programs for districts
statewide, develop on-line diagnostic tools, resurvey mosquitoes in the state in collaboration with Bruce
Fidridge and the Statewide Committee on information Technology, and DNA bar-code mosquito populations in
California and pest species likely to be introduced into California, so that exotic species can be rapidly detected
and their origins determined.

Requested Budget: Postdoctoral salary + henefits/year $40,000
Period: 3 years



Sacramento-Yolo Mosquito and Vector Control District

June 15, 2010 Board Meeting

8. Board Review and Discussion of District Communication System

District Phone System Upgrade
Objective

To replace the phone and internet service provider for the District, and to install modern,
capable phone hardware and services that will be a reliable link to the residents of
Sacramento and Yolo counties and offer future potential for automated phone services.

Backgroand

The District currently receives phone and internet service from Covad Communications,
which took over the contract and services the District initially set up with GoBeam, a
local phone and internet service provider in Sacramento.

Since that takeover, the District has experienced the following service degradations,
preventing the public from access to District personnel and services:

s Up to five hours of no phone service to both Elk Grove and Woodland facilities,
on average service disruptions will be between 30 minutes and 2 hours, several
times a year.

o Configuration errors in our automated answering system, holiday hours that do
not take effect, or take effect on the wrong day, providing the impression that we
are open or closed at the wrong times.

o Configuration errors in our phone tree that strand callers without an option to
leave a message. At one point, the District discovered that the after-hours
voicemail had not been activated due to a configuration error.

e Phone hardware that gives no indication when it malfunctions

e Voicemail messages that are interrupted by static so staff cannot understand the
caller or caller’s phone number to return their call.

The District’s only recourse is to call or email Covad support. Staff has waited up to 45
minutes on hold to find out that a “system wide outage” is affecting a large number of
customers and there is no specific time for repair.



Proposal

The District over the last year developed requirements and evaluated several phone and
internet service providers and hardware companies that provide local, on-site support.
Several companies that provide equipment and service equivalent to existing District
systems were brought in for staff to evaluate their products, and Shoretel Systems
received the largest support from front office and administrative staff.

The District also worked with a local phone and internet service broker, Capital
Bandwidth of Rancho Cordova, who provided the current solution for Placer County
Mosquito & Vector Control District, and determined that Telepacific would provide the
best cost-effective service options at substantial cost savings, including analog back-up
phone lines that will enable the District to receive calls even in the event of a power or
internet outage.

Cost

The current Covad service averages $3300/month and includes T1 internet service to Elk
Grove and Woodland, and all incoming/outgoing minutes and monthly phone station
service. The proposed Telepacific service to provide equivalent service is $2296. This
would realize a savings of approximately $1000 per month.

The District is testing how to reduce the communication expenditures for the Woodland
facility in addition to these proposed savings at the Elk Grove location. The District is
investigating the potential changeover of 3 phone lines and internet service for Woodland
by switching the T'1 service to AT&T Business Class DSL. This change could result in
an additional $823/month in savings for a total potential savings over Covad.

All phone hardware is owned by the District and would need to be added to the surplus
list according to District policy. Initial outlay to incorporate the Shoretel system servers
including installation, training, and hardware costs are quoted by Sacramento based
Shoretel provider Totlcom at $25,383 including tax.

Timeline

In July 2010, contracts will be evaluated and approved by staff, District council and the
Board. If approved, the phone and internet service (which can take up to 45 days to
configure) will be ordered on September 1* to be installed concurrent to existing Covad
service by October 15th. Shoretel equipment will be ordered by October 1st and a
timeline set for staff training and installation, provided by the Shoretel contractor. After
staff is trained on the system, and it is configured to exactly match our current system
specifications, a date will be set after November 1** to switch our existing phone numbers
and 800# to the Shoretel system. After the switch has successfully completed, the Covad
service will be disconnected.

Recommendation: Information Item only





